Vascular angiotensin II receptor and calcium signaling in toadfish.
The renin-angiotensin system evolved during the early evolution of vertebrates and regulates blood pressure/blood volume homeostasis in nonmammalian and mammalian vertebrates. Properties of vascular angiotensin (ANG) receptors and signal pathways in primitive animals are, however, not well understood. We aimed to determine whether vascular ANG II receptors in the toadfish, Opsanus tau, an aglomerular teleost, pharmacologically resemble either the ANG subtype 1 receptor (AT1) or the subtype 2 receptor (AT2) by examining (i) the effects of selective ANG receptor antagonists on ANG II-induced vasopressor action and binding and (ii) ANG II's effect on cytosolic Ca2+ signaling. [Asn1, Val5]ANG II (native teleost ANG II) dose-dependently increased the mean arterial pressure of conscious toadfish. ANG II-induced pressor responses (100-500 ng/kg) were inhibited substantially (79-83%) by [Sar1, Ile8]ANG II (5 microg x kg-1 + 5 microg x kg-1 x min-1) and moderately (34-53%) by losartan (AT1 antagonist, 10 mg/kg + 20 mg x kg-1 x h-1) and by PD 123319 (AT2 antagonist, 10 mg/kg + 20 mg x kg-1 x h-1) (36-60%). Likewise, the [Asp1, Val5, His9]ANG I-induced pressor effect was completely eliminated by an ANG I-converting enzyme inhibitor, SQ 14,225. Specific 125I-ANG II binding to vascular smooth muscle (VSM) membrane fractions was displaced completely by [Asn1, Val5]ANG II and [Sar1, Ile8]ANG II. Losartan, but not PD 123319, partly displaced ANG II binding at 10(-10)-10(-6) M. Furthermore, ANG II (10(-7) or 10(-8) M) caused a rapid, transient increase in the cytosolic Ca2+ signal (fluorescence ratio (FR) of 340/380 nm) of isolated VSM tissues measured by fura-2 and a dual wavelength fluorospectrometer, whereas extracellular K+ induced sustained, dose-dependent (P < 0.01) increases in FR. The results indicate that toadfish VSM tissues possess a rather nonselective ANG receptor; partial inhibition of ANG II binding by losartan and stimulation of cytosolic Ca2+ signaling by ANG II suggest that the receptor has some resemblance to AT1 homologous receptors.